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Investigation of bats in the Darkhad wetlands
J. Ariunbold

Abstract
The Darkhadyn Khotgor wetlands are located in the northern part of Mongolia and are transected
by both small and large rivers such as the Shishged and the Tengis. Many small lakes are present
and the large lake ‘Tsagaan nuur’ (eng. White lake) is upstream of the Yenisei river. It is a land
rich in biodiversity with pristine waters and an extreme continental climate. The Darkhadyn
Khotgor wetlands are composed of three ecological zones, Siberian Taiga, forested steppe, and
meadow valley. The area is surrounded by Ulaan Taiga strictly protected area (SPA) in the western part, Khoridol Saridag Mountains SPA in the eastern part, the Khuvsgul National Park (NP),
and the watershed of Tengis and Shishged rivers in the northern part. The bat survey was conducted at Dood Tsagaan lake, Usariin Am, Tengis river, and in the Khuit cave at 21.06. 07.07.2010, 16.09. - 30.09.2010 and 15.10.2012. In our study areas, we recorded five species of
Vespertilionidae Gray, 1821, including Myotis brandtii (Eversmann, 1845), Myotis petax Hollister,
1912, Myotis ikonnikovi Ognev, 1912, Plecotus ognevi Kishida, 1927, and Eptesicus nilssonii
Keyserling et Blasius, 1839. Ikonnikov’s bat (Myotis ikonnikovi) is recorded for the first time in this
region. In the Darkhadyn Khotgor wetlands, in addition, our study shows that bats go into hibernation very early in the fall due to the short summer-season in the wetlands. Our study of the Huit
cave of Mongolia showed that Ognev’s long eared bat, Brandt’s bat and the Northern bat were all
hibernating in this cave. We provide the first evidence that these bat species hibernate in a cave
in Mongolia. In addition, bones of the Northern bat, Ognev’s long eared bat, Ikonnikov’s bat, eastern Daubenton’s bat and Brandt’s bat were found in this cave, indicating that all these bats occupy
this cave either simultaneously or have occurred there in the very recent past. The Darkhad
Khotgor has more extreme cold and wet climate compared to the northern forest areas of Mongolia.
The species structure of bat community near Darkhad wetland is similar to that of Yakutia.
Keywords: Chiroptera, Darkhad wetland, morphology, cave, hibernation, ecology

Introduction
Because bats have long life spans, it may be that these mammals are more sensitive to environmental changes than species with shorter life spans. This enables researchers to collect longterm data of population trends of bat species including changing ecological conditions.
In the Khuit cave of the Darkhad wetlands, Mongolia, we found aggregations of several species of
bats hibernating deep inside the cave. These conditions create the chance to investigate various
species of bats simultaneously. The bat species feed various blood sucking insects and some
species of destructive moths inhabiting that area. In the Darkhad wetlands, biotic zones of Taiga,
forest of spruce, and meadows occur. Because these diverse ecosystems in the area, animal
species characteristic of the Siberian Taiga occur here. According to the geographical zones, this
area belongs to the northern Taiga, Khuvsgul circle of Siberian sub-zone.
Little is known of the species of bats living in the Darkhad wetlands. Prior to this work, investigations of eastern Daubenton’s bat were carried out by A.G. BANNIKOV (1954) and STUBBE et al.
(1994) and Northern bats STUBBE et al. (1994).
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Fig. 1: Hibernating and habitat area of bats, surrounding of Khuit cave.

Fig. 2: Habitat of Darkhad wetland bats, Usariin am.
378

Material and method
Our investigation aimed to quantify the number of species of bats in the Darkhad wetlands and at
the same time we recorded both biological and ecological data. The observation time of Darkhad
wetland bat species was between 21.06. and 07.07.2010, 16.09. up to 30.09.2010 and
15.10.2012 in the areas of Khashgirdag khad (Crying Rock) of Dood Tsagaan nuur (Lower White
Lake), Usariin am (51°26’09.6’’ N / 99°12’03.7’’ E, altitude: 1542 m), Tengis river (51°29’05.9’’ N
/ 99°03’33.4’’, altitude:1563 m), and in the Khuit cave (51°11’04.2’’ N / 99°20’34.8’’, altitude: 1730
m). Also data from literature, kept in the library of Mongolian State University of Education were
included. One specimen collected from the Darkhad wetlands in 2005 and one from a nearby
area (Renchinlkhumbe village) in July 2007 were added.
During the field investigations nets made of a synthetic material (9 x 4 meters) were placed in two
different locations; one was placed over a river that runs through a meadow and the other was
placed in a clearing among trees which were 5-6 m high. Nets were monitored from 9:00 pm to
1:00 am each collecting period. Data on bats that were captured included standard measurements
and these were taken at daylight the next morning after capture. All bats were released after they
were identified. Skulls of individual bats taken from Khuit cave were examined in the laboratory.
Climate data were measured using a Kestrel-3000TM.

Results
1. Brandt’s bat - Myotis brandtii (Eversmann, 1845)
Brandt’s bat is commonly distributed acrossthe northern areas of the Palearctic Region with a
southernmost population in northern Mongolia. They mostly feed on microlepidoptera, Homoptera, Coleoptera, Diptera and Arachnida. In the Mongolian Red List of Mammals, this species is
regarded as ‘Data deficient’ according to CLARK et al. (2006).
Before our work, Brandt’s bat was previously recorded from the Darkhad wetlands in Mongolia.
We recorded one specimen from Khashgirdag cliff on the bank of Dood Tsagaan nuur, and 15
specimens (males and females) collected on 26.06.2010 in the forest of Shishged river of Usariin
am (fig. 2), one specimen from the banks of theTengis river,, and a hibernating group of 1-12
individuals in the Khuit cave (fig. 3). Their bodies were seemingly inflexible, they were unable to
fly, and they made weak sounds when touched. In addition, we collected 31 skulls of Brandt’s bat
from this cave. All female bats captured from near the mouth of the Usariin river were pregnant.
The average measurements of the Brandt’s bats captured during this investigation are the following:
body mass (n = 23) 5-8 g (6.3 ± 0.7 g), length of head-body (n = 26) 38.8 - 53.2 mm (47.7 ±
2.7mm), length of tail (n = 26) 30.2 - 43.5 mm (37.5 ± 3.1 mm), length of forearm (n = 26) 33.5 39.2 mm (37.1 ± 1.3 mm), length of 5th finger (n = 26) 42.2 - 48.7 mm (45.4 ± 1.8 mm), length of
3th finger (n = 26) 52.3 - 59.9 mm (56.4 ± 2.1 mm), length of thumb (n = 26) 4.2 - 6.8 mm (5.8 ±
0.6mm), claw length of thumb (n = 26) 1.1 - 2.5 mm (1.9 ± 0.3 mm), length of ear (n = 26) 11 15.2 mm (13.2 ± 1.2 mm), length of tragus (n = 26) 5.7 - 8mm (6.9 ± 0.5 mm), length of tibia (n =
26) 14.3 - 18.6mm (16.4 ± 1.0 mm) and length of hind foot (n = 26) 5.8-8.1 mm (6.9 ± 0.4mm).
2. Eastern Daubenton’s bat - Myotis petax Hollister, 1912
Eastern Daubenton’s bats are widely distributed in the Palearctic, from western Siberia southeast
through Korea and into Japan. They inhabit forests and forest-steppe zones near permanent water sources. Food items include insect species of the families Chironomidae, Lepidoptera, Plecoptera, Ephemeroptera, Trichoptera, and cCleoptera. The Mongolian Red List of Mammals (CLARK
et al. 2006) lists this as a Species of “Least Concern.”
Bannikov (1954) indicated that V. Elpatevskii had collected Daubenton’s bats from the southwestern area of Darkhad wetlands. The Mongolian-German Biological Expeditions team collected two
males from the territory of Renchinlkhumbe village (51°12’ N / 99°23’ E) at 04.08. and 06.08.1990
(STUBBE et al. 1994).
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Fig. 3: Brandt’s bats hibernating inside Khuit cave.

Fig. 4: Myotis brandtii (Eversmann, 1845) from Darkhad wetlands.
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During our investigation we recorded one pregnant female of Daubenton’s bat, found alone inside
the gap of Khashgirdag Cliff near the bank of Dood Tsagaan nuur lake and 11 specimens (males
and females) from the forest near the mouth of the Shishged river of Usar mouth on 26.06.2010,
one individuum from Tengis river bank and 94 skulls of eastern Daubenton’s bat from Khuit cave.
The average measurements of Daubenton’s bats captured during this investigation are as follows:
body mass (n = 14) 6-10 g (7.8 ± 1.0 g), length of head-body (n = 14) 43.2 - 55 mm (51 ± 3.1 mm),
length of tail (n = 14) 37.8 - 47.3 mm (41.4 ± 2.6 mm), length of forearm (n = 14) 38.3 - 41.3 mm
(39.9 ± 1.0 mm), length of 5th finger (n = 14) 46.2 - 53.3 mm (49.6 ± 1.9 mm), length of 3rd finger (n
= 14) 56 - 64.1 mm (61.5 ± 2.3 mm), length of thumb (n = 14) 5.5 - 7.6 mm (6.8 ± 0.6 mm), claw
length of thumb (n = 14) 1.5 - 3.2 mm (2.5 ± 0.4 mm), length of ear (n = 14) 12 -14.9 mm (13.2 ± 0.8
mm), length of tragus (n = 14) 4.8 - 6.8 mm (6.1 ± 0.6 mm), length of tibia (n = 14) 14.6 - 21.1 mm
(17.5 ± 1.4 mm), and length of hind foot (n = 14) 7.3 - 8.9 mm (8.3 ± 0.4 mm).

Fig. 5: Myotis petax Hollister, 1912 from Darkhad wetlands.
3. Ikonnikov’s bat - Myotis ikonnikovi Ognev, 1912
Myotis ikonnikovi has a more restricted distribution than the other species discussed and have
been reported from the Khentii and Khangai mountains, western Khyangan mountains, forests
along Selenge river basin, and forest steppe regions. They have been classified as being “Data
deficient” according to the Mongolian Red List of Mammals (CLARK et al. 2006). This species
had not been previously collected from the Khuvsgul area. One specimen was collected from the
Darkhad wetlands during research conducted in 2005 (CITE??). Five skulls were found in 2010
and 2012 in the Khuit cave.
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The external measurements of the captured specimens are following:
head-body-length 42 mm, tail length 33 mm, forearm 32.3 mm, length of 5th finger 39 mm, length
of 3rd finger 49 mm, length of thumb 4.6 mm, claw length of thumb 1.4 mm, ear length 9.5 mm,
tragus length 5.5 mm, tibia length 15.7 mm and hind foot length 5.0 mm. The skull measurements
are (n = 1): condylobasal length 12.5 mm, zygomatic width 7.1 mm, braincase width 6.2 mm,
maximum braincase height 6.0 mm, inter-orbital constriction width 3.4 mm, length of maxillary
tooth row (C-M3) 5.0 mm and mandible length is 10.0 mm.

Fig. 6: Myotis ikonnikovi Ognev, 1912.
4. Ognev’s long-eared bat - Plecotus ognevi Kishida, 1927
Ognev’s long eared bat is distributed throughout the boreal forests and forested steppes of Asia.
In Mongolia, this speciesoccurs in the Mongolian Altai, Khangai, Khuvsgul, Khentii, western
Khyangan taiga, forest steppe and steppe zones. Its major food sources include are Lepidopetera,
and blood-feeding dipterans such as mosquitoes. Also they feed on caterpillars of Lepidoptera,arachnids, and other gwound-swelling arthropods (CITE). Plecotus ognevi is classified as a
species of “Least Concern” according to the Mongolian Red List of Mammals (CLARK et al.
2006).
In 2004, we collected Ognev’s long-eared bat in the surrounding area of Deed turuu in the territory
of the village Ulaan-uul . A total of 81 skulls of Ognev's long eared bat were collected from Khuit
cave in 2010 and 2012. One individual was hibernating in this cave.. In September 2010, noindividuals were recorded from Khuit cave; however, there were some individuals flying in the cave
on 13.09.2012, and 7 specimens were collected that were hibernating in the cave on 15.10.2012.
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During our work, one individual (female) was captured on 27.06.2010 in the Tengis river area
near the village of Renchinlkhumbe.
Its body weight was - 11 g, length of head-body - 54.9 mm, length of tail - 43.2mm, length of
forearm - 41.6mm, length of 5th finger - 54.3 mm, length of 3rd finger - 74.2 mm, length of thumb 7.1 mm, claw length of thumb 3.1- mm, length of ear - 38.3 mm, length of tragus - 17.4 mm, length
of tibia - 21.9 mm and the length of hind foot - 8.0 mm.

Fig. 7: Ognev’s long eared bat hibernating inside Khuit cave.
5. Northern bat - Eptesicus nilssonii (Keyserling et Blasius, 1839)
The Northern bat occurs commonly through Mongolia, and has been reported from the provinces
of Khangai, Khentii, Khuvsgul, the northern taiga of the Mongolian Altai, and the forest-steppe
zone. Foods include insects such as Noctuidae, Hymenoptera, and Coleoptera. This species is
classified as one of “Least Concern” in the Mongolian Red List of Mammals (CLARK et al. 2006).
The Mongolian German Biological Expedition collected one female from the area of Renchinlkhumbe village (51°12’ N / 99°23’ E) on 04.08.1990 (STUBBE et al. 1994). The authors captured
also one Northern bat at 24.06.2007 in this region. In addition, one animal was captured, identified, and released on the Kharmai river (57°20’ N / 99°20’ E) near center of the village of Tsagaan
nuur in 2009. Three skulls were collected from Khuit cave in 2010 and 2012 and two hibernating
males were observed near the cave mouth.
The measurements of the captured specimens are as follows: body mass - 12 g, head-bodylength - 57.5 mm, tail length (n = 2) 30.9 - 37.0 mm, forearm (n = 2) 39.5 - 41.5 mm, length of 5th
finger 44.9 mm, length of 3rd finger (n = 2) 64.0 - 65.0mm, ear length 12.8 mm, tragus length 5.1
mm.
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Fig. 8: Northern bat hibernating inside Khuit cave. Fig. 9: Numerous dead bats were found inside
the cave.

Discussion
Individuals of Ognev’s long eared bat, Brandt’s bat, and the Northern bat were identified while
they were hibernating in Khuit cave one of the largest caves known in Mongolia. These records
are important as no previous data on bats from Khuit cave are known. A total of 214 skulls of bats
(Brandt’s bat, eastern Daubenton’s bat, Ikonnikov’s bat, Ognev’s long eared bats and Northern
bats) were found in the cave (table 1). Previous published reports showed that Ognev’s long
eared bats hibernate and spend the winter in the ‘Suugt‘ cave (in north-eastern Khentii province)
and these individuals remain in the area year round in an area with conditions sufficient to support
a population (ARIUNBOLD 2002). The current paper provides the first definitive proof that these
species inhabit and hibernate in Khuit cave. That these species occur in the cave in hibernation,
shows that that these bats spend the wintertime in Mongolia. Khuit cave was cool, humid, with
water running down the cave walls and ice crystals. Resembling stalactites are growing at some
places in the cave.
Table 1: Structure of species of Khuit cave bats

Quantity of
hibernated species
Remnants of
skulls (pieces)

Eptesicus
nilssonii

Plecotus
ognevi

Myotis
brandtii

Myotis
ikonnikovi

Myotis
petax

Total

2

7

41

-

-

50

3

81

31

5

94

214

On 16.10.2010 the weather in Darkhad wetland became quite cold and outdoor water was frozen,
only few insects were observed during daytime, insects and bats did not fly during the night. At
15.10.2012 air temperature of Khuit cave was - 0.4°C and air humidity was 50% around 20 m from
the cave mouth, however in the middle of the cave the air temperature was - 0.6°C and humidity
80%. Ice crystals on the ground and at the walls were found. Northern bat was flying until the
beginning of the cold days of October near Ulaanbaatar city (BANNIKOV 1954), whereas the bats
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hibernating in Darkhad wetland earlier than the bats of other Mongolian areas, because Darkhad
wetland has colder climate.
The comparative Cluster analysis whether the bats species which distributed in Mongolian
Khangain mountains, western Khyangan mountains, basin of Onon river and bats species residing in Argarakanskaya cave situated near Baikal lake (BOTVINKIN et al. 2003) and species hibernating in Yakutia (ANUFRIEV 2007) are similar with the composition of species of Darkhad
wetland bats was performed (Fig. 10). This Cluster Analysis showed that bat community structure residing in Russian Yakutia with also cold climate is very similar to that of Darkhad wetland
(ANUFRIEV 2007).
Bray-Curtis Cluster Analysis (Group Average Link)
Khangai mountains

West Khyangan
mountains

lake Baikal (Russia)

basin of river Onon

Yakutia (Russia)

Darkhad wetlands

0

50

100 % similarity

Fig. 10: Cluster analysis of the similarity of bats species of Darkhad wetland and other areas.
Our future studies are to investigate other and quite numerous caves of Darkhad wetlands and
in the Khuvsgul area, which up to the present time, have not been comprehensively. If the studies on bats can continued, we expect to encounter additional bat species in the area, including:
Myotis aurascens, Myotis frater, Myotis bombinus, Myotis dasycneme, Murina hilgendorfi,Vespertilio murinus which have been shown to inhabit adjacent areas of Mongolia and the Russian
Federation (see BOTVINKIN 2002, STUBBE et al. 2010).
The long-term monitoring of populations of the various species of bats that occur in the caves of
the Darkhand Wetlands may allow researchers to begin to understand how the effects of climate
change may impact bats in the central-Asian region.
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